To determine the impact of breast crawl on breast feeding and its feasibility and acceptability in a busy labor room. STUDY DESIGN: A prospective, single blinded, randomized controlled clinical trial. Impact of breast crawl was studied in one group and the outcome was compared with the other group where breast crawl was not performed. Feasibility and acceptability was determined by analysis of questionnaire given to obstetricians and nurses. Descriptive statistics and w 2 -analysis was applied to evaluate the questionnaire and to compare the outcome in the two groups. RESULT: Breast crawl had a significant positive impact on the onset of lactation (P ¼ 0.0005) as well as extent of neonatal weight loss on day 3 (0.032). CONCLUSION: Our study adds to the body of evidence that breast crawl results in positive short-term breast feeding outcome but acceptability of breast crawl as a routine in a busy labor room remains a major issue.
INTRODUCTION
The most sensitive period for mother-infant bonding and breast feeding is the first 24 h following delivery. 1 'Sensitive period' by definition is a developmental phase wherein a human who has a built-in competence for a specific behavior has the best opportunity to exhibit that behavior. 2 This time is often considered a vulnerable period and atypical conditions during this period can alter the specific behavior irreparably. The sensitive period is usually governed by chemical and neural paths that control the behavior. Newly born infants have a catecholamine surge immediately after birth due to hypoxic and mechanical stress during the birth process. 3, 4 This results in heightened sensitivity and alertness making the infant very receptive to odor cues and other senses causing the baby to move towards its source. 5, 6 A healthy full term infant can crawl unaided towards the mother's nipple and suckle successfully within about 60 min.
Thus, breast crawl is the most natural way for the baby to behave immediately after delivery, a phenomenon which takes place only if the newborn is allowed to remain with the mother as soon as it is born. Unfortunately, babies are immediately separated from their mothers after birth. Our study explores the effect of maternal-infant skin-to-skin contact (breast crawl) during the first hour after birth on infants' suckling effectiveness, its readiness to feed, quality of latch on, onset of lactation (OL) and sufficiency of milk in the form of neonatal weight on day 3 as well as the feasibility of breast crawl as a routine procedure in a busy labor room. Objectives 1. To determine the proportion of babies who perform breast crawl when allowed to remain with the mothers 2. To study the short-term impact of breast crawl on the following breast feeding outcomes (a) Infant breast feeding behavior (b) Onset of lactation (c) Neonatal weight loss 3. To analyze the feasibility and acceptability of breast crawl as a routine procedure in a busy labor room of a tertiary care hospital.
METHODS

Study design
This was a Randomised Single Blinded Study.
Study methodology
This RCT was conducted in the labor and delivery unit at a tertiary care hospital with an average monthly delivery rate of 150. The study was approved by the institutional ethics committee. Pregnant mothers were recruited for the study as soon as they were admitted in the obstetrics unit during the period May to September 2011. They were considered eligible if they consented to participate in the study, had no preexisting medical or psychiatric illness, anticipated a spontaneous vaginal delivery, were willing to be randomized to control or intervention groups and did not have peripartum complications, which precluded immediate skin-skin contact with mother. Mother-infant pairs were excluded from the study if the infants were born before 37 weeks gestation, were delivered by Lower Segment Caesarian Section, if there were multiple births, if the babies had a 5-min Apgar score o7 or if either of them had medical complications at birth that contraindicated breast crawl. Allocation to one of two groups, control group and intervention groups was made by simple randomization.
Demographic data were collected from the records and by personal interview, and outcome data were collected by a research assistant who was masked to group assignments. Infants in the intervention group, Group A, were placed prone on their mother's abdomen after drying them with a towel even while the mother's episiotomy was being sutured. The infant remained skin-to-skin with the mother for 1 h. Infants assigned to control group, Group B, were managed according to the hospital protocol. They were received on a tray covered with prewarmed towel and moved to a baby corner for immediate care, routine examination and vitamin K injection. They were then handed over to the relatives and returned to their mother only after she was shifted to the observation room in an average time of 0.5 to 1 h. Follow-up data were collected on day 0 after mother and baby were shifted to ward, and on day 3. Lactation guidance, as per the International Lactation Consultant Association guidelines, was given to all the mothers from both the groups on day 0. During breast feeding observation, data regarding nipple type (flat/inverted/normal), maternal and infant positioning, suckling behavior and mother's report of pain during feeding was recorded.
Infant's behavior was assessed using the Infant Breast Feeding Assessment Tool (IBFAT), which includes ratings for arousal, rooting, time to latch and feed well and sucking effectiveness. Each point is worth 0-3 with a total maximum score of 12, a score of 10 or less was considered as suboptimal infant breast feeding behavior. The score was repeated on day 3, (counting the day of birth as 0).
On day 3 additional information collected were (a) infant breast feeding behavior and frequency of feeding (b) level of breast fullness (on a scale of 1-5, with 1 ¼ no change and 5 ¼ uncomfortably full), (c) the approximate time post-partum when breast fullness first reached 3. (d) Supplemental feeds given (e) the level of support received from other family members (1 ¼ most not supportive, 2 ¼ some supportive, 3 ¼ a lot of support), (f) any pain or discomfort encountered during feeding. OL was determined by maternal report of breast fullness changes; delayed OL was defined as breast fullness perceived after 72 h. Infant's weight was taken on an electronic weighing scale. Excessive neonatal weight loss was defined as loss of weight X10% of birth weight by day 3. If the weight loss was 410% appropriate intervention was taken.
Any baby who had excess weight loss was given appropriate management (either close observation or NICU admission).
A prevalidated 10 points questionnaire designed in the form of a Likert type scale was distributed to obstetricians and paramedical staff like nurses involved in deliveries and their responses were analyzed.
Descriptive statistics were used to analyze the responses obtained from the questionnaire and w 2 -analysis (Fisher's exact test) was applied to compare the outcome in the two groups.
RESULTS
Demographic and clinical characteristics of the mother-infant dyads in the two groups are given in Table 1 . Average age of mother in both the groups was 23 years. Fifty-six percent mothers were educated up to standard 10th. Sixty-three percent of them belonged to lower socio economic strata. Eighty-seven percent of mothers were homemakers. Seventy-one percent were living in nuclear family. None of the mothers in either group had retracted nipples. Average weight of babies at birth in both the groups was 2.43 and 2.50 kg, respectively. Breast crawl was attempted by all (100%) the babies. The average time taken by them to initiate breast crawl was 20 min. Ninty-four percent babies completed the breast crawl in an average time of 40 min with earliest in 20 min and latest by 60 min. Three infants required some support for completion of breast crawl and needed hand support to remain in position. These were usually the ones who started moving earlier and crawled at a rapid pace. An IBFAT score of 410 on days 0 and 3 was seen in 48 and 49 babies in group A as compared with 46 and 50 babies in group B respectively, Only three infants from group A and four from group B had an IBFAT score between 7-9 and there was no significant difference in infant breast feeding behavior in both the groups. Significantly more babies in group B (26%) than group A (4%) received pre lacteal feeds (water, honey and non breast milk) (P-value of 0.003, CI: 95%). Non breast milk was usually attempted on the first day itself when mothers felt that they did not have enough milk or the babies appeared unsatisfied after breast feeding. Forty-four percent of mothers from group B reported significantly more pain during feeding as compared with group A (24%,) (P 0.03265, CI 95%). Only 12 mothers in the intervention group had delayed OL, while 30 mothers in the control group experienced delayed OL (P-value of 0.0005). Mean weight loss on day 3 in Group B was significantly more than in group A (P-value of 0.032).
Results of the Questionnaire: of the 26 respondents, 14 were obstetricians and 12 were nursing staff. Although all the respondents (see Table 2 ) agreed that babies should be allowed to suckle at the breast immediately after birth, only 21.4% obstetricians were definitely in favor of delivering babies on to the abdomen but majority of the nursing staff (33.3%) were strongly in favor of delivering babies on a tray. While majority of obstetricians (92.8%) agreed that the best way to keep baby warm is skin-toskin contact, none (0%) of the nursing staff were aware of this fact. Awareness of the term breast crawl or the procedure itself was very poor with obstetricians (7.1% very knowledgeable) and more so amongst the nurses (0% very knowledgeable). Majority of the obstetricians and the nurses (85.7 and 66.6%, respectively) were confident about counseling mothers to permit breast crawl and 78.5% of obstetricians felt that allowing babies to remain on mothers' abdomen after birth is safe while 50% of nurses were either not sure (25%) or disagreed (25%). Though 16.6% of the nursing staff felt that the breast crawl did not interfere with the remaining obstetric procedures, 50% of nurses and 57.1% of obstetricians found that it hindered episiotomy. Finally, majority of nursing staff (75%) were against the practice of breast crawl as they felt it increased their work load and about 35.7% of obstetricians felt the same.
DISCUSSION
The most visually remarkable observation of the first minutes of life is the ability of a newborn, if left quietly on the mother's abdomen after birth, to crawl up to her breast, find the nipple and begin to suckle. Studies have clearly shown that post-partum labor ward practices (cleaning and measurement of baby, administration of injection vitamin K and timing of repair of episiotomy) are the major factors, which come in the way of early mother-infant skin-skin contact. 7 The moment a baby is found to be vigorous, procedures like positioning and warming become not only of secondary importance but actually redundant, mother being the best source of warmth to the newly born. 8 Does a human baby really crawl towards its source of nourishment as soon as it is born? The result shown in our study should be a testament to those who have doubts. All the babies, who were given a chance, crawled towards the breast instinctively. In fact, wherever breast crawl has been studied as a phenomenon, almost all the babies studied completed their journey towards the Breast crawl: its feasibility and advantages M Girish et al breast with little or no assistance. Though there are numerous publications, which have studied the impact of early skin-skin contact of mother and baby on the outcome of breast feeding, very few 9-15 have actually described or defined breast crawl in their studies. It was Klaus 16 in 1998 who first used the term 'breast crawl' as a 'noun', till then the term was used in different studies as a verb and literature search would yield results for the term skinskin contact rather than breast crawl. The starting position for the breast crawl has been specified by Varendi et al. 9, 10 that is, nose in the midline of the mother's chest, eyes at the level of the nipples.
Is breast crawl just one of nature's wonders or does it also have an impact on various breast feeding outcomes? We studied mainly three short-term outcomes of breast feeding. The first was infant breast feeding behavior, which included the state of arousal, rooting, time taken to latch and fix the mouth and effectiveness of suckling. Infants in both the groups exhibited optimum breast feeding behavior on day 0 as well as day 3 and no significant difference in behavior was found between the two groups. This result is in contrast to other studies where breast crawl was found to significantly improve breast feeding behavior. [17] [18] [19] In all these studies, larger sample size were used.
Breast crawl had a significant positive impact on the OL. Common risk factors identified in literature for delayed OL include delivery of offspring by unscheduled cesarean delivery, vaginal delivery with prolonged stage 2 labor, low birth weight/ prematurity and formula-feeding before the OL. 20 None of our study subjects had any of these factors and breast crawl was alone found to significantly influence lactation. It should be noted that any factor implicated in a delayed lactogenesis can lead to a secondary failure of lactation if not effectively managed. We believe that by allowing breast crawl, a cycle is established in which early and effective feeds result in a strong oxytocin and prolactin response, causing better lactation and exclusive breast feeding thereby ensuring prolonged lactation. 19, [21] [22] [23] The third outcome studied by us was neonatal weight loss on day 3 and we found that babies who remained with their mothers immediately after birth were significantly less likely to lose excess weight as compared with those in the control group. On an average, breast fed infants tend to lose 5-7% of their birth weight in the first few days of life. [24] [25] [26] Most clinicians judge weight loss to be of concern when it exceeds 10% of birth weight. There has been very little research on the incidence of excess weight loss or the lactation problems associated with it. However in one study, excessive weight loss has been significantly attributed to inadequate maternal milk volume and poor breast feeding technique in the initial days. 24 In our study, lack of breast crawl had a significant negative impact on OL as well as physiological weight loss.
With such a uniformly positive influence of breast crawl shown in almost all studies published so far, why is the practice of breast crawl not universal yet? Is it feasible to adopt the practice in a busy labor room? Though during the course of the study, our experience in convincing the mother to permit breast crawl and in providing neonatal care was uniformly good, it is very clear that the obstetricians and more so the nurses have reservations about the feasibility of breast crawl in a busy labor room. As high as 28.57% respondent obstetricians still considered it more convenient to deliver babies on to a tray and this feeling was shared by greater number (50%) of nurses. An unacceptably high number of obstetricians and nurses (21.4 and 50%, respectively) felt that the baby is likely to fall off and that they will be required to remain with each patient for an hour to supervise breast crawl, despite the fact that none of the babies in our study and none in any other study published so far reported an accident involving the baby. As mentioned earlier, only some 'rapid advancers' needed minimal support from the mother. Majority of obstetricians were uncomfortable with their episiotomy work while the breast crawl was being performed, as they felt that the mothers' were less likely to remain still during episiotomy and the nursing staff too felt that it is not feasible to adopt this procedure as it increased their work load. Our observations during the study, has been that this perception of the obstetricians and the nurses can easily be overcome once they are comfortable with the phenomenon of breast crawl as a routine. Weighing the baby and administration of vitamin K was subsequently done after the baby was shifted to the ward, a practice which can thus easily be adopted. Breast crawl: its feasibility and advantages M Girish et al CONCLUSION Throughout childhood, the child rushes to the mother in time of stress and finds comfort in the mother's reassuring hug. Unfortunately, the baby begins life with stress and we separate it from the mother. While we have shown overwhelming results in favor of breast crawl in terms of short-term benefits to the babies, a major hurdle remains in the form of acceptability amongst the nurses and to a great extent, obstetricians too. Nationwide workshops to increase awareness about breast feeding should include education and training modules on breast crawl.
